Prostaglandin synthesis during the course of limb cartilage differentiation in vitro.
In the present study we have used radiometric thin layer chromatography (TLC) and radioimmunoassay (RIA) to examine the synthesis of various prostaglandins (PGs) during the progressive chondrogenic differentiation limb mesenchymal cells undergo in micromass culture. Throughout the 3-day culture period, [3H]arachidonic acid (AA) is metabolized to compounds which comigrate with authentic PGE2, PGF2 alpha, 6-keto-PGF1 alpha, TxB2, and PGD2. In micromass cultures prepared from the cells of whole stage-23/24 wing buds, all 3H-AA metabolites are produced in relatively small amounts during the initial period of culture, i.e. prior to the formation of extensive prechondrogenic cellular aggregates. Concomitant with maximum aggregate formation and the initiation of cartilage differentiation, there is a striking and progressive increase in the production of all the major classes of PGs from 3H-AA. PG production from 3H-AA is also at a maximum during the onset of chondrogenesis in micromass cultures prepared from the distal subridge mesenchymal cells of stage-25 wing buds in which more rapid, extensive, and homogeneous cartilage differentiation occurs. To complement these TLC studies, RIA has been used to examine the amount of various PGs synthesized from endogenous substrates by micromass culture homogenates at various times during in vitro chondrogenesis. These RIA studies also indicate that PG production is highest during periods of culture which coincide with the onset of overt chondrogenesis in both stage-23/24 whole limb and stage-25 subridge mesoderm micromass cultures. RIA indicates that PGE2 is the predominant PG produced from endogenous substrates during 1h incubations at the onset of chondrogenesis, while radiometric TLC indicates compounds which comigrate with PGF2 alpha are the major class of 3H-AA metabolites which accumulate during that time. This qualitative difference very likely reflects metabolism of parent PG compounds during the long (12h) labelling and postlabelling incubations utilized in the TLC analyses. The temporal correlation between PG production and the initiation of chondrogenesis in vitro is consistent with previous studies implicating PGs in the regulation of limb cartilage differentiation.